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Primary materials before - . - Stabilizer weight
e L. stabilizer Unit of stabilizer
stabilization percentage
Clay Cement 5 10 15 20 25
Clay Lime Percentage of soil 10 8 6 4 2
Clay+ 5% of selected cement Sodium silicate dry weight 10 8 6 4 2
Clay+ 5% of selected lime Sodium silicate 10 8 6 4 2
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No Input Output No Input Output

GT DT Load (kN) s (mm) ' GT DT Load (kN) s (mm)

1 1 0 0.07 0.06 30 1 19.88 9.16 10.00
2 1 0 0.16 0.14 31 0 0 1.35 4.54
3 1 0 0.33 0.30 32 0 0 1.36 4.70
4 1 0 0.63 0.62 33 0 0 1.37 4.86
5 1 0 0.77 0.78 34 0 0 1.37 5.02
6 1 4.98 1.74 1.58 35 0 0 1.37 5.18
7 1 4.98 1.87 1.74 36 0 0 1.38 5.34
8 1 4.98 1.99 1.90 37 0 4.98 2.57 7.18
9 1 4.98 2.10 2.06 38 0 4.98 2.62 7.50
10 1 4.98 2.31 2.38 39 0 4.98 2.67 7.82
11 1 4.98 2.49 2.70 40 0 4.98 2.72 8.14
12 1 4.98 2.66 3.02 41 0 4.98 2.77 8.46
13 1 9.87 3.78 3.66 42 0 4.98 2.82 8.78
14 1 9.87 3.98 3.98 43 0 9.87 3.41 8.10
15 1 9.87 4.17 4.30 44 0 9.87 3.70 8.64
16 1 9.87 4.35 4.62 45 0 9.87 3.97 9.17
17 1 9.87 4.52 4.94 46 0 9.87 4.22 9.71
18 1 9.87 4.69 5.26 47 0 9.87 4.45 10.24
19 1 9.87 4.84 5.58 48 0 14.78 0.00 5.69
20 1 14.78 7.18 10.00 49 0 14.78 0.00 4.89
21 1 14.78 0.00 9.77 50 0 14.78 0.00 4.08
22 1 14.78 0.00 9.32 51 0 14.78 0.00 3.34
23 1 14.78 0.00 8.40 52 0 14.78 0.00 3.34
24 1 14.78 0.00 6.54 53 0 19.88 0.00 7.80
25 1 19.88 7.09 7.18 54 0 19.88 0.00 7.36
26 1 19.88 7.56 7.82 55 0 19.88 0.00 7.13
27 1 19.88 8.03 8.46 56 0 19.88 0.00 6.68
28 1 19.88 8.50 9.10 57 0 19.88 0.00 6.23

29 1 19.88 8.97 9.74
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Unconfined compressive stress (kPa)

Unconfined compressive stress (kPa)
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(a) The cement column’s area equals 19.634 cm2, and the
occupied area equals 4.91 compared to the foundation’s
dimensions.

(b) The cement column’s area equals 39.268 cm2, and the
occupied area to 9.82 compared to the foundation’s
dimensions.
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(c) The cement column’s area equals 58.903 cm2, and the
occupied area equals 14.73 compared to the foundation’s
dimensions.

(d) The cement column’s area equals 78.537 cm2, and the occupied
area equals 19.63 compared to the foundation’s dimensions.
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c) The cement column’s area equals 58.903 cm? and the d) The cement column’s area equals 78.537 ¢cm? and the
occupied area equals 14.73 compared to the occupied area equals 19.63 compared to the foundation’s
foundation’s dimensions. dimensions.
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The Network Results Scoring
neuron’s Training Testing Training Testing
number Total
in each Score
. R? RMSE R? RMSE R? RMSE R? RMSE
hidden
layer
1 0.80618 0.34936 0.87142 0.32673 1 1 1 1 4
2 0.87860 0.28284 0.88309 0.28996 3 3 2 2 10
3 0.86670 0.29730 0.88548 0.28235 2 2 3 3 10
4 0.92819 0.22277 0.92895 0.21793 6 6 5 5 22
5 0.92267 0.22941 0.91986 0.23713 4 5 4 4 17
6 0.92286 0.23014 0.93540 0.21104 5 4 6 6 21
7 0.94062 0.20374 0.94478 0.19195 7 7 8 8 30
8 0.94143 0.20296 0.93889 0.19845 8 8 7 7 30
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Output ~=0.55*Target + -0.12
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ABSTRCT

Soil Deep mixing columns (DSM) is one of the methods to improve the resistance and bearing
capacity of soil for the development of urban areas. The purpose of thisresearch wasto evaluate
the carrying capacity of clay reinforced with deep mixing columns and geotextile caps with
large-scale experiments and artificial neural networks. First, the basic technical characteristics
of the soil bed were obtained by preliminary laboratory tests, such as granulation type, natural
percentage, Etterberg limits, pH, and uniaxial compressive strength. Then, determination of
moisture content percentage and optimum chemical additive amount of soil was done by
standard compaction tests and uniaxial compressive strength to apply in the construction
of deep soil mixing columns in situations without and with geotextile cap. In the second stage
of the laboratory tests, |oad-settlement diagrams were created for each scenario with suitable
construction for the laboratory model, different configurations of cement columns and without
conditions and with geotextile caps on the cement columns. Laboratory studies showed that the
presence of cement columns can increase the bearing capacity of the foundation up to 18 times
compared to their absence. The maximum vertical load applied at a constant deformation of 30
mm was equa to 18.37 and 24.59 KN in the cases without and with the geotextile cap,
respectively, which showed a 33% increase in the amount of applied load. The artificial neural
network for all four separate forms showed an acceptable level of accuracy with a correlation
value of 0.94.

Keywords: Artificial Neural Networks, Large-Scale Experiments, Cement Columns, Clay,
Deep Soil Mixing
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